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A New Hemo-alkalimeter. 

ARTHUR DARE, M.D. 

It is almost unnecessary to state that for a long time past 
marked attention has been directed to a study of the reaction of 
the blood. I shall invite your attention to a few thoughts relative 
to the subject, asking that those who are specially interested in 
the study of a new method of hemo-alkalimetry can find a more 
detailed and elaborate account of it by me in the Philadelphia 
Medical Journal in its issue of January 17, 1903. 

Up to the present time we have all felt the want of an accurate 
method of determining the degree of concentration of this con- 
stituent of the blood. To make such a test, simplicity of technic 
is one of the first necessities. To be able to give a result suffi- 
ciently approximate is even more important. 

I suppose you are acquainted with the fact that various experi- 
menters have employed a volume of acid necessary for neutral- 
izing a given volume of blood in order to determine the degree 
of alkalinity of the blood ; the final reaction is shown by a so- 
called indicator, a selected substance capable of undergoing 
various color changes, depending on its behavior to an acid or 
alkali. 

Thus litmus, lachmoid, etc., in alkaline solutions are blue, but 
turn red on the addition of acids. Hence the fallacy of employ- 
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138 ARTHUR DARE. 

ing these various indicators whereby the color of the laked blood 
is liable to be confused with the red color, the result of the acid 
reaction. 

I have made an effort to avoid the use of these indicators, and 
in their stead have substituted the spectroscope, neutralizing the 
alkaline principles of the blood by means of an acid, namely, 
tartaric acid. 

If we take a given volume of blood, and titrate with a standard 
solution of tartaric acid, it can be definitely shown by means of 
the spectroscope that the characteristic absorption bands of 
oxyhemoglobin, methemoglobin, and carbon monoxid hemo- 
globin disappear the very instant the alkaline reaction of the 
blood is neutralized. 

To prove that this reaction is due to the bipod's alkalinity and 
not to the quantity of hemoglobin present, it is only necessary for 
us to resort to the device of varying the degree of alkalinity by 
the addition of dilute solutions of phosphoric acid or disodium 
phosphate, repeating the tests and comparing results. 

We wish to add that experiments were conducted with numer- 
ous chemical indicators, in the hope that one could be found that 
would be convincing proof that the absorption bands of oxyhemo- 
globin disappear at the point of neutralization ; but, owing to the 
fact that mixtures of blood and distilled water give no positive 
reaction to any of the indicators examined, we are forced to rely 
upon the experiment of adding standardized solutions of phos- 
phoric acid and disodium phosphate, and also to conclude that in 
many instances when inorganic compounds are combined with 
organic compounds the usual tests for the organic will not suffice. 

Description of Instrument, The hemo-alkalimeter is made up as 
follows: The first part (Fig. i, B) consists of a glass stopper, 
through which passes an automatic capillary blood pipet, contain- 
ing 20 c.mm. by volume or 15 mg. by weight (of normal 
blood), the exposed end of which is ground to a tapering point. 
The caliber of this little tube remains the same throughout. It 
may be remarked that a thick glass is used in the manufacture, 
and presents the advantage of being so ground as to afford a 
magnifying surface, in this respect resembling the clinical ther- 
mometer. This stopper and the contained blood pipet are fitted 
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into a clear glass test tube (Fig. i, A) containing 3 c.c, the upper 
end of which is expanded into a bulb containing on its side a minute 
opening (Fig. I, C) for the purpose of admitting air. The top of 
the bulb is placed close to the stopper, allowing the capillary tube 
to pass to the center of the bulb, this situation being selected as 
preventing an adherence of the blood between the sides of the 
test tube and the capillary pipet. The test tube is graduated in 
cubic centimeters, and the equivalents in mgs. of NaOH to 
100 c.c. of blood also represented. 

Fig. I. 




Hemo-alkalimeter, about one-half actual size. A. Alkalimeter tube. B. Automatic 
blood pipet. C. Opening for the admission of air. D. Cleft of spectroscope, into which 
the alkalimeter tube is placed at the point A. E. Cleft adjustment. F. Diaphragm to in- 
tercept reflected light. G. Nicol prism. H. Eye-piece. 

The second part of the instrument, the reagent pipet^ consists of 
an appliance made up of a glass tube terminating with a rubber 
bulb and having at its other extremity a piece of rubber tubing 
which fits over the sharpened end of the capillary blood pipet 
previously described. In conjunction with this instrument, a 
spectroscope should be used, the Browning pocket spectroscope 
answering all purposes. 
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140 ARTHUR DARE. 

The test solution to be employed is made up as follows : 

Acid tartaric (Merck's reagent) gr. j gm. 0.075 

Alcohol S5vj cc. 20 

Aquadestil q. s. Svj cc. 200 

0.37s to a liter 1/200 of normal. 

The alcohol is added to prevent the formation of fungous growth^ 
but not in sufficient quantity to precipitate the albumin of the 
blood in any morbid condition. 

Method of Employing the Instrument. A drop of blood is 
obtained from the finger tip or lobe of the ear in the usual 
manner. The test tube is held horizontally, and its contained 
blood pipet fills automatically by capillary attraction when the 
sharpened end is touched to the blood-drop as it emerges from 
the wound. With an ordinary minim pipet, with a piece of rub- 
ber tubing over the free extremity into the test tube, wash this 
column of blood with distilled water up to the point zero (o), 
which is the first division from the bottom, holding the test tube 
vertically. Close the opening in the bulb of the test tube with 
the thumb and invert the tube several times, to cause a thorough 
mixing of the blood and water. The reagent pipet is filled with 
the acid reagent, and the rubber tubing is fitted over the sharpened 
end of the blood pipet; by compressing the rubber bulb the acid 
solution is forced through the pipet into the test tube, the aper- 
ture in the glass bulb being closed before the pressure is relaxed, 
to prevent the mixture of the acid solution and the blood. 
Having done this, the test tube is inverted several times while 
still attached to the reagent pipet, care being exercised to 
keep the reagent pipet in a vertical position, to avoid a gravita- 
tion of the acid solution into the rubber bulb of the reagent pipet, 
thus preventing a chemical action upon the rubber nipple with the 
formation of a flocculent precipitate. The interval (Fig. i, A) 
between the closed end of the tube and the first marking (o) 
should be placed in the cleft of the spectroscope (Fig. i, D) and 
observations be taken as to the existence of bands of oxyhemo- 
globin. Should these bands be present the careful addition of 
acid solution is necessary. As the bands become fainter and 
fainter we know that we are approaching the point of neutraliza- 
tion, and it becomes necessary to add the acid, one drop at a time ; 
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then invert the test tube and examine with the spectroscope as 
before. After performing several tests with this instrument it 
will not be necessary to apply the spectroscope so frequently to 
determine the point of neutralization, as the eye quickly learns to 
detect this characteristic change by the color of the blood mixture. 
When the bands of oxyhemoglobin suddenly disappear the 
observation is at an end. It is then only necessary to read the 
result from the scale on the test tube, which is graduated in cubic 
centimeters and the equivalents expressed in milligrams of sodium 
hydrate to lOO c.c. of blood. 

As a uniform light is necessary for physiologic experiments, 
artificial illumination should be selected as being always avail- 
able ; an open gas-light was employed in our experiments en- 
tirely, and the relation of the spectroscope to the source of 
illumination kept always constant. 

Scale of equivalents computed from a basis of 15 milligrams of 
blood to 2 c.c. of acid solution. 1/200 of the normal. 

Mg.o/NaOHio 
C.C, of reagent. loo ex. of blood. 

2.6 345 

2.4 319 

2.2 .............. 292 

2.0 .............. 266 

1.8 239 

1.6 212 

1.4 176 

1.2 159 

i.o 133 

0.80 96 

0.60 79 

0.40 53 

0.20 .............. 26.6 

It is not customary to express the alkalinity of blood by the 
quantity of acid required for its neutralization, but in milligrams 
of an alkali, sodium hydrate being generally selected for the pur- 
pose, the calculation will be as follows : The equivalent weight of 

(H C H O \ 
^^^ ' j = 149.64. Tartaric acid being dibasic, 

one-half the number of molecules are taken to make a normal 
solution which equals 75 grm. (approximately) to a liter; for the 
present solution there is taken 1/200 of the normal, which is 
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equivalent to 375 mg. to a liter. Sodium hydrate has 40 atoms 
to its molecule, which gives an equivalent of 40 grm. to a 
liter, therefore 1/200 of the normal tartaric acid solution is equal 
to 40/200 or 200 milligrams, and each c.c. of acid solution will 
give an equivalent of 0.0002 mg. of the alkali. 

Every 100 c.c. of blood will equal 266 mg. of sodium hydrate. 



Fig. 2. 
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Principal blood spectra, J. C. Da Costa, Jr. 



The usual Jmethod of obtaining the results is to estimate by 
mathematic calculation the amount of alkali present in the blood ; 
but this method has always proved itself to be both tedious and 
inconvenient, as it requires a decided tax on the memory to recall 
the various estimates as a working basis. In place of this rather 
intricate method I would like to offer the following as its substi- 
tute : I have devised for this purpose a scale of equivalents, 
which are etched upon the alkalimeter tube and represent the 
quantity of acid solution employed ; in line with this quantity 
is etched its equivalent in mgs. of sodium hydrate to 100 c.c. 
of blood. Thus, should we employ 2.2 c.c. of reagent, the 
alkalimeter tube would indicate an equivalent of 292 mg. of 
sodium hydrat to lOO c.c. of blood. 
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It is worthy to remark that various investigators, notably von 
Jaksch, Landois, Zuntz, Haycroft and Williamson, and many 
others, had failed to discover anything definite in regard to the 
alkalinity of the blood, save to establish the fact that in leukemia, 
pernicious anemia, uremia, fevers, etc., there occurred a marked 
decrease in the degree of alkalinity ; nor can we be surprised at 
this inability to determine any definite relationship between the 
alkalinity of the blood and the pathologic process, for the follow- 
ing reasons: i. The chemical indicators employed must give 
very indefinite results, owing to the fact that red and blue litmus 
paper are prepared by an excess of an alkali or of an acid above 
the neutral point. In the preparation of these various test papers 
the quantity of the acid or the alkali necessary to the formation 
of red or blue litmus is in excess of the total alkalinity of the 
blood (which in this case is 75/100,000). 2. The solutions of 
the reagent employed are so concentrated that, taking Engel's 
method for illustration, there will be required ten drops or 0.5 c.c. 
to neutralize normal blood. By the method now introduced the 
increase in the volume of the reagent employed to 2 c.c. gives a 
still wider range for volumetric analysis. Thus, instead of dividing 
by 5, as in Engel's method, because he employed an 0.5 c.c. reagent, 
we divide the result obtained by 20 (because we use 2 c.c), and 
thus we are able to determine the degree of alkalinity with far 
greater accuracy and precision. 

Earlier experiments proved to us that the concentrated solu- 
tions of the reagent disclosed a marked parallel between the 
blood's alkalinity and the number of erythrocytes present, but 
when the solution was reduced to its present strength there was 
found in the vast number of cases a marked parallel existing 
between the alkalinity of the blood and the color index. 

Another advantage that this method possesses is the very small 
quantity of blood required in the application of the instrument, 
while another point that must impress itself upon the careful 
investigator is the fact that the test is accomplished in a closed 
cylinder, and thus the decrease in the alkalinity is retarded by 
practically excluding atmospheric pressure. 

I wish to express my indebtedness to Dr. John Funk, Resident 
Pathologist to the Jefferson College Hospital, for the study of the 
blood counts and also of the alkalinity in the following cases : 
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146 ARTHUR DARE. 

The color index, multiplied by 2, gives the normal alkalinity in 
cubic centimeters ; if the latter (alkalinity) varies from this figure, 
the alkalinity is either above or below normal, e. g. : 













Normal. 


Erythrocytes* 


Leukocytes. 


Hemoglobin, 


Co/or index. 


Alkali. 


Above. Below. 


4,190,000 


12,100 


SB* 


0.66 


1-3 


I 0.3 


5,370,000 


19,000 


76^ 


0.67 


2.0 


0.7 


5,150,000 


6,600 


68^ 


0.66 


0.9 


0.4 



From the seventy-five cases here tabulated it would be diffi- 
cult or impossible to arrive at any definite or accurate conclusions, 
owing to the limited number of the cases under observation. In 
enteric fever a marked decrease in alkalinity is the rule. Thus 
in 23 cases where a clinical diagnosis of enteric fever was 
made, it was discovered that in 20 of them the alkalinity of the 
blood was normal or below normal. As the tests were asked 
for at the time when the blood counts were made (regardless of 
the duration of the disease), it would be impossible to offer any 
explanation as to the exact period when the decreased alkalinity 
manifested itself. 

A decrease in the alkalinity is likewise observed in tuberculous 
disease with glandular involvements, while with the existence 
of tuberculous meningitis or peritonitis the alkalinity shows an 
increase or falls late in the course of the affections. 

In gastric ulcer there is a constant fall in the alkalinity below 
the color index, while gastric cancer shows an alkalinity above 
the color index. It may be stated here as a general fact that in 
all malignant conditions the alkalinity of the blood was found to 
be normal or else to have shown some increase in its alkalinity. 

The anemias exhibited a decided fall in alkalinity, while 
observations upon chlorotic subjects showed the alkalinity to 
follow closely the normal color index. In the latter disease 
attempts were made to increase the alkalinity by the administra- 
tion of excessive amounts of sodium bicarbonate ; and, while 
there was noted an increase in the erythrocytes and the existence 
of a turbid and alkaline urine, the hemoglobin failed to respond 
to the test, nor did the alkalinity rise above the normal; in 
other words, the previous existing relation between the alkalinity 
and the color index was still preserved. 
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In splenomedullary leukemia the alkalinity suffers a marked 
decrease, while in splenic anemia and also in cholemia there 
appears a rise in the degree of the alkalinity. 

Catarrhal jaundice and amyloid liver both raise the alkalinity of 
the blood, while cholelithiasis presented an evident decrease. 
In a case of abscess of the liver the fall in the alkalinity was most 
pronounced (123 mg. to 100 c.c. of blood). 

Croupous pneumonia, phthisis, influenza, rheumatic fever, 
rubeola, appendicitis (acute and catarrhal), even in the presence 
of a frank leukocytosis, showed an increased alkalinity, while 
investigations upon malarious subjects appear contradictory. In 
one case of chronic malaria where the patient was addicted to 
the use of morphin, treatment was effected by the use of hyoscin 
hydrobromate, and the alkalinity was then found (133 mg. 
NaOH to 100 c.c. blood) to be subnormal, while on the contrary 
a recent infection with tertian malaria presented an alkalinity 
above the normal (133 mg. NaOH to 100 c.c. blood), the color 
index in the first being 0.75, in the second 0.57. 

The relation that the alkalinity bears to the excretion of urea 
needs investigation. 

Imperfect as have been these studies they would tend to show 
that in those diseases which present a marked decrease in the 
alkalinity, they at the same time exhibit a marked increase in 
the quantity of urea eliminated or the amount of nitrogenous 
food is diminished. 

The subject of resistance is evidently borne out and supported 
by a study of the alkalinity. In spite of the fact that the leuko- 
cytes are supposed to contain nucleinic acid, an increase in this 
constituent of the blood would appear to increase the alkalinity 
and not to reduce it. 

Discussion. 

Dr. Edsall said that he was much interested in the ingenious 
method that Dr. Dare had devised. To secure a clear and sharp 
indicator is unquestionably one of the most difficult tasks in alka- 
limetry of the blood. Dr. Dare's method of determining the 
neutral point would seem to be satisfactory. The blood is, 
however, a most peculiar fluid, and alkalimetry of the blood is 
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dependent upon a great many factors. When a good indicator 
has been secured, one has really not advanced very far. The 
various indicators and the various acids used all give different 
results, for the power of the blood to neutralize acids is dependent 
upon free alkaline salts of varying kinds, and also upon the acid- 
combining power of other substances in the blood, chiefly albu- 
mins. The peculiar alkaline salts present will be entirely included 
by some indicators, but not to the same extent by others. The 
acid-combining power of the albumins will show varying values, 
depending upon the nature and strength of the acid used. One 
had best choose among three methods: i. The determination of 
the COg-combining power of the blood ; this is, of course, not 
really a substitute for actual alkalimetry of the blood, but it deter- 
mines one very important factor. 2. The method recently described 
by Brandenburg, which is a determination of the free diffusible 
alkali only, by means of dialysis and subsequent titration. 3. The 
method of Spiro and Pemsel, in which one determines the native 
alkalimetry by direct titration ; the acid-combining power by add- 
ing a mineral acid in sufficient strength and titrating back with an 
alkali; and, finally, the alkali-combining power by adding an 
alkali in Sufficient strength and then titrating back with an acid. 
The last method would seem to give the most satisfactory results, 
as it includes more factors than any other. It, however, takes 
more time than most other methods. It seems unquestionable 
to Dr. Edsall that no results of any serious importance will be 
obtained by simple direct titration without the coincident use of 
other methods of investigation, and it is very doubtful whether 
titration of the blood will ever yield important results. One must 
certainly determine the total nitrogen of the blood at the same 
time if simple titration of the native alkalinity is to be of any value; 
otherwise one must remain wholly in doubt as to whether the 
variation in the results of alkalimetry are dependent upon varia- 
tions in the degree to which the organism is flooded with acids, 
or whether they are due to changes in the amount of albumin in 
the blood and to consequent changes in the acid-combining and 
alkali-combining power of these substances. In connection with 
this point, the speaker had been struck by the fact that in Dr. Dare's 
results, as well as in those of most other workers on the question, 
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the alkalinity in most instances ran parallel with what we know 
about the amount of albumin present in the blood in the diseases 
investigated. Dr. Dare's observation of the relation between the 
color index and the titration results probably means the same thing. 
The results, if this is true, probably do not really indicate anything 
definite concerning actual alkalimetry. Dr. Edsall did not intend 
this remark as a criticism of Dr. Dare's method, but as an illus- 
tration of the difficulty that is necessarily met with in any method 
of titration of a complex fluid like the blood. 

Dr. Daland hoped the method would be accurate enough to be 
employed generally. He doubted, however, whether a simple 
titration method would be satisfactory. The use of a larger spec- 
troscope might be of value. 

Dr. Dare, in conclusion, spoke of the almost constant reduction 
in the alkalinity of the blood in enteric fever. In twenty-three 
cases all but three were either parallel with the color index or 
below. This observation led to an experiment to determine 
whether the Widal reaction was positive in blood reduced in alka- 
linity by artificial means. 

Ten blood preparations were made from a subject who had 
never had enteric fever, and the alkalinity progressively reduced 
with phosphoric acid solution. The result was reported negative 
by Dr. R. C. Rosenberger in every instance. 

February 12, 1903. 



Preliminary Report of a Study of the Urine for Tubercle 
Bacilli in Cases of Tuberculosis (60 Cases). 

L. F. flick, M.D.. 

AND 

JOS. WALSH, M.D. 

Our conclusions may be briefly stated as follows : 

1. Symptoms of kidney involvement are more frequent in tuber- 
culosis than is indicated in the text-books. 

2. Tubercle bacilli are found in the urine in many more cases of 
tuberculosis than is usually supposed. 
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3. Judged clinically, it is not likely that all of these cases have 
what is ordinarily understood by a tuberculous kidney ; yet from 
the clinical symptoms in many cases we are led to believe that the 
tubercle bacillus may be capable of setting up a catarrhal inflam- 
mation of the kidneys, which is rarely mentioned. This catarrhal 
condition is manifested by pain or severe ache in the lumbar region 
and by the presence in the urine of epithelial or granular casts or 
pus, though very rarely albumin. 

4. On account of the character of a few cases which show 
bacilli without inflammatory symptoms, we have thought that in 
these cases the tubercle bacilli were dead, and having been picked 
up by the circulation were simply excreted by the kidneys. 

The urine was examined by the ordinary method suggested by 
the various text-books, with but slight modifications, namely : six 
or more ounces of urine are centrifugalized in a water motor cen- 
trifuge and the sediment poured on one or two cover-glasses and 
allowed to dry thoroughly for 24 to 48 hours. When the crystal- 
line sediment is large in amount it complicates the process and 
sometimes renders it impossible to find the bacilli. In these cases 
we always endeavored to dissolve the sediment with water, a weak 
solution of caustic potash, a weak solution of acetic acid or with 
all three in succession, or even several repetitions of the three. 
After drying, the sediment is fixed to the cover-glass by passing 
the latter through the flame not three times as with sputum, but a 
number of times at intervals. The sediment is then stained with 
carbol-fuchsin for five minutes, the stain washed off, the specimen 
decolorized with 95 per cent, alcohol (or 95 per cent, alcohol in a 
weak mineral acid) for one to two minutes, then with absolute 
alcohol for one to two minutes, then further decolorized and 
counterstained by Gabbet's solution. The specimen is mounted 
in the usual way. The most difficult part of the technic is the 
fixation of the sediment to the cover-glass, and though we usually 
are successful, the specimen not infrequently is washed off* by the 
running water or the Gabbet solution. 

Of 60 cases of clinical tuberculosis taken more or less at ran- 
dom, 44 showed tubercle bacilli. Of the 44 cases that showed 
tubercle bacilli, 40 were undoubted cases of at least pulmonary 
tuberculosis and 4 were cases suspected on account of general 
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clinical symptoms and close contact with the contagion. Of the 
40 cases of undoubted tuberculosis, 35 showed tubercle bacilli in 
the sputum, 5 did not. Of the 44 that showed tubercle bacilli 
in the urine, 29 to our knowledge complained of more or less 
violent pain in the loins over varying periods of time. They 
were suffering from this pain when the urine was collected. Of 
the remaining 16, 8 were unknown to us, and we cannot say 
whether this symptom was present or not. Of the remaining 8, 
4 were very advanced cases, and 2 were absolutely incipient cases 
of pulmonary tuberculosis. Another prominent symptom in con- 
nection with the appearance of tubercle bacilli in the urine is a 
marked accentuation of the aortic second sound, though we 
cannot state its frequency. 

In the 44 cases that showed tubercle bacilli, the following 
formed elements were found : 

Large flat epithelial cells alone in 2 cases. 

Pus alone in i case. 

Red blood corpuscles alone in i case. 

Pus and large flat epithelium in 3 cases. 

Hyaline casts alone in 4 cases. 

Hyaline casts and large flat epithelium in 6 cases. 

Granular casts and small round epithelium in i case. 

Hyaline and granular casts in i case. 

Hyaline casts and pus in 2 cases. 

Hyaline casts and pus and red blood corpuscles in i case. 

Hyaline and granular casts and pus in 2 cases. 

Hyaline and granular casts and pus and small round epithelium 
in I case. 

Hyaline casts, pus, and small round epithelium in 2 cases. 

Hyaline, granular, and epithelial casts, pus, and small round 
epithelium in i case. 

Granular and epithelial casts, pus, and small epithelium in i case. 

Granular casts, pus, and large flat epithelium in i case. 

Pus and small round epithelium in i case. 

Hyaline, granular, and epithelial casts, pus, small round Epithe- 
lium, and red blood corpuscles in i case. 

No formed elements in 4 cases. 

Too much sediment in 3 cases. 
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Failed to examine 3 cases. 

No notes on two cases. 

Omitting the cases which were not examined microscopically 
for the ordinary formed elements, and those in which there was 
too much sediment, there remain 36 cases; counting large flat 
epithelial cells as nothing, and reckoning the cases in which they 
appeared alone with those in which no formed elements were 
found, there remain 30 cases. In other words, out of 36 cases 
showing tubercle bacilli in the urine, 30 showed demonstrable 
clinical kidney symptoms. It is to be remarked that among these 
30 only 2 showed albumin. 

We understand, of course, the objections to the finding of 
tubercle bacilli in the urine on account of confusion with smegma 
bacilli, and we can conceive that in one or two cases such an 
error may have occurred; but taking the findings in connection 
with the clinical symptoms, we have no hesitation in believing 
that in at least the cases presenting the clinical symptoms of 
nephritis, the bacilli were genuine tubercle bacilli. 



Case. Involvement. 
\. M., small Acid 1012 



H. 


M. 


considerable 


'* 1015 


IIL 


M. 


« 


" 1025 


IV. 


F., 


" 


" 1024 


V. 


M. 


" 


" 101*6 


VI. 


M., 


fatal . 


*• 1013 


VII. 


F., 


considerable 


" 1022 


VIII. 


M. 


f( 


" 1014 


IX. 


M., 


f« 


•' 1026 



X. F., 
XI. M., 



1018 



1032 



XII. F., " " 1022 

XIII. M., fatal Alkaline 1020 

XIV. M., considerable Acid 1013 
XV. M., fatal Alkaline 1018 

XVI. M., slight Acid 1018 

XVII. F., fatal '' 1016 



XVIII. M., considerable 



1014 



Formed elements. T, B. 

Granular casts and small round 

epithelium .... Sputum + 

A few bladder cells . . . " 

Hyaline casts . . . . " 

Hyaline casts and bladder epithe- 
lium " 

Hyaline and granular casts . *• 

Diazo +. Hyaline casts and pus " 

Hyaline casts and large flat epi- 
thelium •* 

Large flat epithelium ..." 

Hyaline and granular casts and 
pus •• 

Hyaline and granular casts and 
pus and large flat epithelium " 

Hyaline and granular casts and 
pus and small round epithelium '* 

Hyaline and large flat epithelium •' 



Diazo -{-• Too much sediment 
Pus and large flat epithelium 
Hyaline casts, pus, and small 

round epithelium 
Pus 
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Case. Involvement. 
XIX. F., slight Acid 1012 



XX. 


M. 


considerable * 


' 1020 


XXL 


M. 


« I 


' 1020 


XXII. 


F., 


" 


* 1012 


XXIII. 


F., 


fatal 


' 1020 


XXIV. 


M. 


considerable 


' 1023 


XXV. 


M. 


C t 


* 1017 


XXVI. 


M. 


•< ( 


' 1026 


XXVII. 


M. 


fatal ' 


' 103 1 



XXVIII. F., considerable 

XXIX. F., " 

XXX. F., fatal 
XXXI. F., small 
XXXII. F., fatal 

XXXIII. M., " 

XXXIV. F., •• 
XXXV. F., " 

XXXVI. F., considerable Acid 1027 

(esp. abdominal) 
XXXVII. F., considerable " 1027 
XXXVIII. M., •* " 1012 

XXXIX. F., fatal " 1019 

XL. M., not known *' 1028 

XLI. F., suspected " 1015 

XLII. M., •• " 1012 

XLIII. M., " " 1026 

XLIV. '• *' 1030 



Formed elements, 

10^ albumin. Hyaline, granular, 
and epithelial casts, pus, and 
small round epithelium . 

Failed to examime 

Diazo -}-• Failed to examine 

Pus and large flat epithelium 

Failed to examine 

No formed elements 

Hyaline casts and pus 

No formed elements . 

J^jj albumin Diazo-}-* Epithe- 
lial and granular casts, pus, 
and small round epithelium 

Pus and large flat epithelium 



Hyaline casts 

Diazo -)-• Hyaline casts, pus, 

and small round epithelium . 
Diazo -)-. Too much sediment 

it «( n 

Granular casts and pus, and large 
flat epithelium (catheter) 

No formed elements . 

Red blood corpuscles 

Hyaline casts, pus, and red blood 
corpuscles 

Pus and small round epithelium, 

Pus and large flat epithelium 

No formed elements . 

Hyaline casts 

Hyaline, granular, and epithelial 
casts, pus, small round epithe- 
lium and red blood corpuscles 



T.B. 

Sputum + 



Discussion. 

Dr. McFarland said that it was difficult to harmonize Dr. 
Walsh's results with his animal experiments. If the bacilli in the 
urine were tubercle bacilli one would expect some results from 
inoculation. If no results followed inoculation one would be 
tempted to think them some other acid-proof organisms, such as^ 
for instance, smegma bacilli. 

Dr. Eshner asked whether control observations had been made 
on the urine from persons not actually or suspected to be suffering 
from tuberculosis, pointing out that if the bacilli in question were 
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not present under these conditions the likelihood of their being 
tubercle bacilli and not smegma bacilli would be strengthened. 

Dr. Ravenel said that the results were closely in accord with 
those of Fournier and Beaufume {Comptes rendtis de la Soc. de 
Biologic, November 21, 1902, p. 1258), who had found the tubercle 
bacillus in the urine of fifteen persons who had had various types of 
tuberculosis. They held that examination of the urine was a valu- 
able aid in making a diagnosis in cases of the acute miliary type of 
the disease. Their results were not surprising, in view of the 
experiments of Bezan9on, Griffon, and Philibert {Comptes rendus 
de la Soc, de Biologic^ January 9, 1903, p. 35), who, by the method 
of *' homogenization " of the clot, had demonstrated the passage of 
the tubercle bacillus into the blood of rabbits within twenty-four 
hours after inoculation under the skin, and had also shown its pres- 
ence in the blood of man in a few cases. It was hard to see why 
renal tuberculosis is not more frequent than it appeared to be. 

Dr. Walsh, in closing, said that five of the positive urines had 
been injected into guinea-pigs. Two of the five pigs died within 
a week of inoculation, from septicemia. The remaining three, 
after three months, showed no symptom of tuberculosis. The 
result could be accounted for in two ways : either the bacilli were 
dead when excreted, or were so few in number and so modified by 
passage through the circulation and kidneys as to be incapable of 
affecting guinea-pigs. In answer to Dr. Eshner's question. Dr. 
Walsh said that at least fifteen control examinations had been 
made on persons supposed to be free from tuberculosis, with 
negative results. February 12, 1903. 



Two Examples of Lesions of the Jaw. 

M. H. CRYER, M.D. 

The first patient I show you, Mrs. K., aged about fifty years, 
has the following history: Ten years ago she had all her remain- 
ing teeth extracted and in due time artificial ones supplied. She 
experienced no inconvenince until about October, 1900, when a 
swelling in the region of the third mandibular molar of the left 
side and a stiffness of the temporomandibular articulation were ^ 
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noticed. Last October, she commenced suffering with neuralgia 
in the region of the distribution of the inferior dental nerve of the 
left side. Upon examining the patient on December 29th, the 
swelling was found to be immediately over the region of the third 
molar, and it was suggested that it might be a retarded molar 
tooth endeavoring to erupt; but in exploring the deep tissue with 
a sharp probe, the enlargement was found to be bone, somewhat 
softer than normal. A slight crepitation could be noticed, though 
no movement was detected which would indicate a fracture of 
the bone. At this time the neuralgia was most severe, and it was 
decided to cut down upon the growth from the inside of the mouth. 
The patient went to the University of Pennsylvania Hospital, and 
I operated the following day, December 30, 1902. After opening 
the soft tissue freely, a complete fracture was found, the line of 
which passed down and backward, the upper portion carried for- 
ward and the lower portion backward with a fibrous attachment ; 
the inferior dental nerve passed from one section to the other in a 
curved manner, somewhat like the letter S, and was caught 
between the ends of bone. A section of nerve of considerable 
length was removed and a further examination made for the pur- 
pose of bringing the fractured ends of the bone into apposition, 
when it was found that the distal portion, or ramus, was fixed by 
ankylosis of the temporomandibular articulation, and from all 
appearances had been so for a long time. Consequently, the 
wound could only be treated and the false joint left to re-establish 
itself, which it is doing nicely. The patient is quite free from 
pain and there is better motion of the jaw through the false joint 
than before the operation. A point of bone belonging to the pos- 
terior or distal fragment was so prominent that it could not be 
covered with gum tissue and was left to form its own line of 
demarkation, so that when separation should take place, the 
sequestrum could be removed, which was done on February 23, 
1903. 

The most remarkable point in this case, to me, is how the frac- 
ture or separation came about. It evidently was not done at the 
time of extraction, as no inconvenience was noticed for about 
seven years afterward. I know of one other case where com- 
plete separation of the lower jaw took place, but in this case, 
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necrosis of the bone followed an abscess which was produced by 
infection from a decayed tooth. 

The second patient, this little girl, seven years old, was sent to 
the clinic at the Dental Department of the University of Pennsyl- 
vania, in October, 1902. Upon examination it was found that she 
h^d necrosis of the right half of the mandible extending from 
the symphysis back to the condyloid process. A probe could be 
passed under the body of the bone and upward to the glenoid 
fossa of the temporal bone. There was considerable discharge of 
pus, with a bad odor, exuding from under the parts. The only 
history obtainable, was that in the early part of August, 1902, 
she struck her face against an iron bridge, causing a bruise, with 
considerable pain. In the latter part of August her face began 
to swell, with great pain, principally within the lower jaw. In a 
few days pus was discharged in great quantities, which continued 
until the bone was denuded. From general appearances it might 
be said that the blood supply or nourishment had been cut off 
from the bone, but that the supply to the periosteum of the bone 
had been left intact, and on this basis it was decided to let the 
dead bone remain so long as the parts could be kept clean, to act 
as a splint to hold the other half in position, while new bone 
is forming through the periosteum. The mouth was kept as clean 
as possible with antiseptic washes, etc. In a few weeks it was 
noticed that the dead bone had begun to decalcify, and portions 
of the fibrous matrix could be cut away. A great deal of this 
has been removed and considerable new bone has re-formed. 
There is strong evidence that the new half of the jaw will be 
re-formed with but little disfigurement. 

February 26, 1903. 
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